. At equilibrium, Fragment 1 fluorescence is 40 % quenched in the presence of Ca2+ at neutral pH. As a function of time, after addition of Ca2+, it was observed that, after an initial rapid fluorescence decrease of 25 % of the total equilibrium quenching, a relatively slow firstorder decay of fluorescence to its equilibrium value occurs. The magnitude of the 25 % fast fluorescence decrease is unaffected by the Ca2+ concentration.
In 1976, Nelsestuen reported the fluorescence behaviour of bovine prothrombin Fragment 1 in the presence of Ca2+ (Nelsestuen, 1976) . At equilibrium, Fragment 1 fluorescence is 40 % quenched in the presence of Ca2+ at neutral pH. As a function of time, after addition of Ca2+, it was observed that, after an initial rapid fluorescence decrease of 25 % of the total equilibrium quenching, a relatively slow firstorder decay of fluorescence to its equilibrium value occurs. The magnitude of the 25 % fast fluorescence decrease is unaffected by the Ca2+ concentration.
At 0°C the rate constant, k.b,., for this process is approx. 0.007min-' (calculated from the reported half-time). The kob,. is independent of the Ca2+ concentration over the range 0.2-20mM-CaCI2 (the concentration at half-maximal quenching is 0.4mM). An Arrhenius plot yields an activation energy, Ea, of 87.9kJ (21kcal)/mol for this slowfluorescence process. Nelsestuen (1976) further demonstrated that the phospholipid-binding behaviour of bovine prothrombin and Fragment I paralleled the observed fluorescence behaviour of fragment 1. Immediately on addition of Ca2+, approx. 25 % of the Fragment 1 binds to phospholipid; the remaining protein bound to phospholipid in a manner described by precisely the same kinetic and thermodynamic parameters as those that described slow Fragment 1 fluorescence quenching by Ca2+.
The rate of this presumed conformational relaxation, identified by slow fluorescence quenching, . Nelsestuen (1977) has hypothesized that this clearly biphasic fluorescence rate behaviour is due either to two sequential protein transitions or to the presence of two populations of Fragment 1 or prothrombin molecules. Prendergast & Mann (1977) confirmed the observations of Nelsestuen (1976) with bovine Fragment 1 and then extended them in several important regards; they presented a detailed model based on the premise of a sequential transitional process. The fast fluorescence-quenching process was postulated to be an initial conformational response of Fragment 1 to the electrostatic co-ordination of Ca2+. Subsequent slow conformational adjustments are reflected in the slow transition that was postulated to be necessary for phospholipid binding.
In the present paper we provide data supporting the hypothesis of Nelsestuen (1977) , namely that, at equilibrium in the absence of Ca2+, two species of bovine prothrombin exist. We further demonstrate that these populations are in equilibrium with one another and that the rates of their interconversion are consistent with the kinetic and equilibrium data discussed above. (Scott et al., 1979) and other (Nelsestuen, 1976; Prendergast & Mann, 1977) 
Results and Discussion
The results reported here and the data of Nelsestuen (1976 Nelsestuen ( , 1977 and of Prendergast & Mann (1977) In view of the absence of a rate-dependence on the Ca2+ concentration (Nelsestuen, 1976) , the first step of the process illustrated in Scheme 1 (A-*B) is rate-limiting. Further supporting this contention are our preliminary stopped-flow studies, which indicate that the half-time for the rapid initial fluorescencequenching process (conversion of B into C, Scheme 1) is less than lOms at 10°C. 1979 On addition of Ca2+ to metal ion-free bovine prothrombin Fragment 1, the slow first-order decay of intrinsic protein fluorescence yields k+1 (Nelsestuen, 1976 Fig. 1 shows the dependence of the disappearance of isomer B on the delay time between addition of EDTA to a Ca2+-containing Fragment 1 sample and re-addition of Ca2+. Thus at 20°C it is evident that, after 10min in the absence of significant concentrations offree metal ions, an equilibrium distribution of the A-and B-isomers of Fragment 1 exists consisting of 20 % of isomer B and 80 % of isomer A. After longer periods of time (30min) the equilibrium percentage of isomer B appears to increase slightly with temperature.
The rate of disappearance of isomer B with time closely follows first-order kinetics and yields observed first-order rate constants, k"v-, which are collected in Table 1 . An Arrhenius plot can be constructed from the temperature-dependence of k'. (= k+1+ kL1) (insert to Fig. 1; Hammes, 1978) . Table 1 contains a compilation of determined and calculated Vol. 183 Within the probable experimental error of these methods, approx. 20-25 % of Fragment 1 is present as the B-isomer and the remainder as the A-isomer at equilibrium. The equilibrium constants in Table 1 may show some temperature-dependence.
Since k+i = klb_ .-koWbd it is possible to calculate kL1 values at each temperature and construct an Arrhenius plot. Such a plot (not shown) yields an Ea value of 82.6kJ/mol (S.D. = 0.12; correlation coefficient, r, = 0.993). Nelsestuen (1976) . Although we are able to utilize Ca2+ in this system to measure the distribution of isomers A and B, the values reported reflect the behaviour of the system in the absence of metal ions.
The present observations and those of Nelsestuen (1976 Nelsestuen ( , 1977 and of Prendergast & Mann (1977) The line drawn represents a linear least-squares fit to the data. Ea = 84.2kJ/mol.
approx. 25 % of Fragment 1 binds to phospholipid (Nelsestuen, 1976) , the remainder binding in a manner involving the slow process previously described. We suggest that the trigger for the A;±B interconversion involves proline-22 and the cystine loop (residues 18-23). The rates, equilibria and activation parameters for the trans--cis isomerization of proline residues in model peptides (Cheng & Bovey, 1977; Lin & Brandts, 1979) and proteins (Brandts et al., 1975; Lin & Brandts, 1978; Biichinger et al., 1978) are consistent with the data obtained for the Az±B conversion in Fragment 1. In the absence of metal ions, bovine Fragment 1 exists at equilibrium as approx. 80 % trans-proline-22 (A) and 20 % cisproline-22 (B). Addition of Ca2+ leads to the conversion of the trans isomer to the cis isomer. When this process is monitored by fluorescence, addition of Ca2+ leads to the 20 % of cis-Fragment 1 becoming fully quenched, in a fast process, whereas the remaining trans isomer is isomerized in a rate-determining process to the cis isomer by mass action. Thus the trans-*cis isomerization limits the rate of an otherwise very rapid Ca2+-Fragment 1 interaction.
The fact that the process is first-order [the present work and Nelsestuen (1976) (Nelsestuen, 1977; Prendergast & Mann, 1977) , contain substitutions of alanine and threonine respectively at position 22.
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